Estimating Economic Value for Potential Ecotourism Resources in Puncak Lawang Park, Agam District, West Sumatera, Indonesia  by Iasha, Armira et al.
 Procedia Environmental Sciences  30 ( 2015 )  326 – 331 
1878-0296 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of Environmental Forensics Research Centre, Faculty of Environmental Studies, 
Universiti Putra Malaysia.
doi: 10.1016/j.proenv.2015.10.058 
Available online at www.sciencedirect.com
ScienceDirect
 
* Corresponding author: Tel.: 03-89466739/6771      
E-mail address: mroy@upm.edu.my 
International Conference on Environmental Forensics 2015 (iENFORCE2015) 
Estimating economic value for potential ecotourism resources in 
Puncak Lawang Park, Agam District, West Sumatera, Indonesia 
Armira Iashaa, Mohd Rusli Yacoba*, Ibrahim Kabira and Alias Radamb 
a Department of Environmental Management, Faculty of Environmental Studies, University Putra Malaysia, 43400 UPM Serdang, Malaysia 
bFaculty of Economics and Management, University Putra Malaysia, 43400 UPM Serdang, Malaysia 
Abstract 
The purpose of this study was to estimate visitors’ Willingness to Pay (WTP) for ecotourism in Puncak Lawang Park (PLP), 
Agam District of West-Sumatera Indonesia. The study applied Contingent Valuation Method (CVM) on 300 sample visitors 
comprising both local and international. The results show that majority of the visitors were willing to pay for ecotourism at PLP. 
The logit regression outcome indicated that bid, income, and males were the most significant factors that influenced visitors 
WTP. The mean WTP for entrance fee to PLP was Rp9411.35 (RM2.64) per entrance. This mean WTP is higher than current 
entrance fee (Rp5000 / RM1.40). This result gives an insight for probable increase in the entrance fee to enhance conservation in 
PLP. 
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1. Introduction 
Ecotourism has become conservation and economic development that is important to the people who live in 
natural areas around the world and also the excellent tool for promoting of the sustainable development in 
developing countries, through a planning framework to guide and manage activities for the improvement of 
ecotourism in the region to fulfil its potential and produce sustainable benefits for ecotourism [1, 2]. One of aspect of 
development in natural attractions which are expected to realize the sustainable management of ecotourism is 
through the development of ecotourism [3]. The development of ecotourism sector is expected to provide benefits to 
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the community, because it is one of the tourism sectors in the economic development sector. The potential tourism is 
giving opportunities for the tourism development, but it is unfortunate that destructions of forests have resulted in 
increasing the tourism potential decrease [4]. Therefore, some tourism operators are trying to develop ecotourism 
which is more environmentally friendly than other types of tourism.  According to Ross, [5] in Nuva et al. [6], the 
concept of sustainable ecotourism will be achieved if economic, environmental and social and cultural impacts are 
weighed together. 
Indonesia is a country known to have a natural biodiversity, flora and fauna. The efforts to development 
ecotourism in Indonesia are supported by Act No. 9 of 1990 and Act No. 10 of 2009. Benefit of tourism attractions 
in the region, will be as such increase the local revenue, increase in the standard of living, and expand employment 
for unemployment, and conserve the natural environment and local culture [7]. Ecotourism development was also 
conducted in West Sumatera. Because it has a considerable potential of natural resources such as stunning natural 
beauty, such as the beautiful beaches, the mountain that surround most areas in West Sumatera, waterfalls, and lakes. 
One of the places that have the potential ecotourism is Puncak Lawang Park (PLP). The potential ecotourism in PLP 
can be an alternative economic development through nature tourism activities in the region. The tourism activities 
can be opportunities as income for local people who may have an economic impact on surrounding communities. 
According to Fandeli, et.al [8], Indonesia has a great potential in the development of ecotourism because tropical 
forest are scattered in islands are very promising for ecotourism and special tours. 
The number of visitors who come to PLP from year to year has increased (Table 1), this is because the popularity 
of PLP for recreational purposes in this country is rising, and the visitors are not only from the West Sumatera but 
also from other regions and other countries. Increasing number of visitors in PLP showed more interest in people's 
existing attractions in the region. The increase of visitors in 2012 is quite significant compared to 2011 and 2010 
because in 2012 the accessibility to PLP has been repaired and making easier for visitors to reach this area. Increase 
visitors could damage the surrounding nature conservation in the region and requires the management to make an 
effort to manage and maintain its sustainability without damaging the natural resources and the environment. The 
management needs a large amount of budget to support the management and development of the area such as 
improvement of existing facilities, which is currently supported by the government fund and visitors’ user fees. 
Thus, the management of the park may have to obtain more revenues by increasing the visitors’ user fees.  
 
Table 1 Number of Visitors to Puncak Lawang Park Per Year 
 
Year Visitors 
2010 25,750 
2011 27,438 
2012 29,655 
2013 30,452 
            Source: Management Puncak Lawang Park, 2014 
 
2. Materials and methods 
2.1. The Contingent Valuation of ecotourism in Puncak Lawang Park (PLP), Agam District of West-Sumatera 
Indonesia. 
This study applied CVM on visitors in Puncak Lawang Park (PLP) which is located at Matur district, Agam 
Regency, which is a plateau area with hill, top, and forest with the beauty and natural resources. The top has an 
altitude of +1200 m above sea level located on one side Maninjau and also has a temperature of 18-220C. The 
government of Agam Regency and communities in PL has developed a variety of activities such as holding 
Paragliding International Event which is an annual event in PL and one of the best spot in Asia Tenggara [9]. 
Contingent Valuation Method (CVM) is ‘a tool to place an amount or value on goods and services that are typically 
not exchanged in the market place [10]. Contingent valuation method is use in valuation of non-market goods, 
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because it can capture non-use value environment because the CVM can measure a change in hypothetical tourism 
resource quality. According to Hanemann [11], CVM is a flexible tool the used estimated the non-use value and non-
market goods economic-value of natural resources. Many previous studies used CVM approach to measure non-
markets goods, CVM is directly asking visitors willingness or not to pay certain amount money for comprehended 
the non-market good described [12].. 
Contingent valuation method is a technique to estimate the user WTP for tourism resources. WTP can be defined 
as the measurement of the maximum amount a person wants to sacrifice goods and services to obtain other goods 
and services, or it can also be interpreted as the maximum amount someone is willing to pay to avoid a drop in on 
someone [13]. According to Zaiton, [14], WTP is used measures whether individual is willing to give up their 
income in order to obtain more quality of non-market goods and services. Willingness to pay is used to estimate the 
impacts of the changes in quantity or quality of environmental natural resources [15]. The visitors’ willingness to 
pay of certain amount can shows the user maximum satisfaction of used the certain environmental resources. 
2.2. Questionnaire design and data collection 
The questionnaire for this research was designed based on CVM by the researchers using two languages; Bahasa 
Indonesia and English due to diversity of the visitors at PLP. The questionnaire consists of brief about the PLP and 
purpose of the study and divided into three sections; visitors’ socio-economic background, satisfaction on the 
services offered at PLP and WTP of visitor for PLP entrance fee. The questioning approach used in this study was 
dichotomous choice (yes or no). The respondents were asked whether they are willing to pay the certain amount of 
money as entrance fee or not. If the respondent agree to pay for entrance fee at present, and bid level will keep 
increasing (from Rp6000, Rp7000, Rp8000, Rp9000, to Rp10000). The face to face interviewed were conducted in 
September 2013 in PLP and used the random sampling among 300 visitors. The Statistical Package for Social 
Sciences (SPSS) version 2.0 and NLOGIT Software version 4.0 were used in descriptive and logit model analyses.   
2.3. WTP Model 
This study presented WTP questions in a dichotomous choice-questioning format in which the respondents were 
asked if they would or would not be willing to pay a given bid for ecotourism in PLP. Thus, the respondents have 
‘yes’ or ‘no’ and the approach is commonly used to elicit respondents’ WTP or WTA for changes in the environment 
in each case.  Thus, based on Hanemann, [11], the probability that a respondent would be willing to pay a given bid 
for ecotourism at PLP is assumed to follow a logistic variate: 
 
Using this approach the probability of saying "YES" to a bid at different level of the independent variable is 
estimated as  
 
P = (1 - e-y )-1   where:  y = the “bid amount” (price); P = the probability of accepting the price. 
 
Mean WTP is estimated as the area under this probability function. It shows the proportion of the population who 
would consume the good at each bid level, and their associated utility. The area under the curve is estimated by 
integration techniques and can be expressed as; 
 
                 U 
E(WTP) = ∫(1 + ea bPRICE )-1 dPRICE   where ∫(1L + ea bPRICE )-1, are the probability of saying "YES" and U and  L 
the upper and lower limits of the integration respectively.   
 
Estimating mean of WTP within framework relies on making some assumptions about upper and lower limits of 
the need. For example, knowing the price amounts at which probability to say “NO” is zero and the probability to 
say “YES” is one. By applying this to the price behaviour and assuming that individual will not to pay if they receive 
a disutility from it, negative WTP can be ruled out and zero is used as the lower limit. 
The willingness to pay is represented by the dichotomous variable of WTP with values of 1 for those willing to 
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pay the additional amount of entrance fee and 0 are otherwise. According Gujarati [16] in Yacob et al. [12], and 
Nuva [6], the OLS regression of the above relationship with WTP as the dummy variable is beset by several 
problems namely: (1) non-normality of the error term, (2) heteroscedasticity, and (3) the possibility of the estimated 
probabilities lying outside the 0-1 boundary. Since the dummy WTP is actually a proxy of the actual propensity or 
ability of willingness to pay, the logit models guarantee that the estimated probabilities lie in the 0-1 range and that 
there are nonlinearly related to the explanatory variables. The logit approach assumes that the cumulative 
distribution of the error term is logistic. 
3. Results 
3.1. Socio-Demographic background of the visitors at PLP 
Table 2 displays the summary of visitors’ profiles. By gender, the majority of visitors were male (57.3%). The 
average of visitors who come to PLP was 29 years old and majority of them were single (68%). In terms of visitors’ 
origin, 97.3% were Indonesian, while the rest were International visitors (2.7%). The education levels of visitors 
were college or university at 54.0% and followed by non-university 46% such as primary school at 0.3%, junior high 
school was 2%, and senior high school 43.7%. This implies that ecotourism at PLP tends to be monopolized by the 
middle and highly educated people. Most visitors were private employee (46.0%). The second and third highest 
group of visitors were self-employee (14.0%) and government servant (9.7%) respectively. In terms of income, the 
average income for domestic visitors was Rp2.5 mil and for the international visitors were Rp132.1 mil.  
 
Table 2 Socio-demographic Backgrounds of the Visitors 
 
Variables Frequency (n=300) Percentage (%) Means 
Gender 
Male  172 57.3 
Age 29 
Marital Status 
Married 96 32 
Single  204 68 
Origin 
Local 292 97.3 
International 8 2.7 
Last Education 
Primary School 1 0.3 
Junior High School 6 2 
Senior High School 131 43.7 
College/University 162 54 
Occupation 
Government 29 9.7 
Private Company 138 46 
Self Employed 42 14 
Enforcement Officers 5 1.7 
College Student 60 20 
Others 26 8.7 
Income 
Local Rp2,534,760.00 
International Rp132,112,500.00 
 
3.2.  Summaries of visitors’ WTP responses 
For WTP, the bids of Rp6000 to Rp10000 were offered to the respondents (Table 3). Generally, it was found that 
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68.67% of the respondents were willing to pay the given bids, while 31.33% were not willing to pay. The results 
were consistent to the theoretical expectation as the given bid was increased, the number of respondents willing to 
pay decreased. With Rp6000 bid level given to respondents, approximately 16.33% were willing to pay and only 
3.67% would not. When Rp10000 of bid level was given, 9% of respondents were not willing to pay, and 11% was 
willing to pay for this given bid level. Table 3 presents summary of visitors’ WTP responses. 
  
Table 3 Summaries of Visitors’ WTP Responses 
Bid (Rp) YES NO 
F % F % 
6000 49 16.33 11 3.67 
7000 45 15 15 5 
8000 42 14 18 6 
9000 37 12.33 23 7.67 
10000 33 11 27 9 
TOTAL 206 68.66 94 31.34 
 
3.3. Logit Regression Model Results 
Table 4 shows the result of the conditional logit model. The variables, which were found significant, were price 
(bid), income, gender (male), and accessibility. The first indicator of the visitor acceptances for willingness to pay 
was the price (bid) offered. The coefficient for price (bid) is negative value, it means the higher price (bid) offered 
so the respondents would be less willingness to pay. This result is consistent with that of the previous studies by Pak 
and Turker [17], Nuva et al. [6], Yacob et al. [12], Mohamed et al. [18], Sathya and Sekar [19], where their findings 
also revealed that the higher the bid the less respondents will be willing to pay. In other words WTP decreases with 
increase in the price. 
  
Table 4 Result of Logit Regression Model 
Variables Coefficient p-value 
Constant  2.03575629 0.2118 
Bid -0.00056443 0.0000* 
Income  0.144430 X10-5 0.0000* 
Gender (male)  0.79489911 0.0247 ** 
Accessibility  0. 73900898 0.0404** 
Log-likelihood -108.9821  
Mcfadden’s R2  0.3605393  
% Right prediction  82.67%  
Mean WTP  Rp9411.35   
               *Significant < 1% level, **Significant <5% level, ***Significant <10% level 
 
Income is also significant variable and has positive relationship with WTP in this study. The positive value of 
visitor income indicated that willingness to pay for the entrance fee increased with higher income level among the 
visitors. Normally, the higher visitors’ income the more they would be willing to pay. The same results were also 
reported in previous studies such as Nuva et al. [6]; Yacob et al. [12] and Mohamed et al. [18].  The gender (male) 
was positive value, and male visitor would be willing to pay the entrance fee higher than female visitor, and the 
same finding was reported by Nuva et al. [6]. And lastly, the accessibility also was significant with positive value in 
this study. That means the accessibility to PLP easy to reach, and the visitors’ are satisfied with accessibility. The 
accessibility is the one important for increasing number of visitor, if the visitor was satisfied with accessibility, so 
many visitors will continue to come to PLP. The current entrance fee at PLP was the same for local and international 
as Rp5000 (RM1.40). The estimated respondent mean WTP was found Rp9411.35 (RM2.67) per entrance fee and it 
was higher than currently entrance fee. From these values of the visitors WTP for conservation of PLP, the 
additional net benefit of the park can be computed as shown in Table 5. The total economic benefit of visitors in PLP 
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2013 was Rp286.5 mil.   
 
Table 5 Estimate Benefit of Puncak Lawang Park for interactive model 
Year Visitors Estimated Benefit (Rp) 
2010 25,750 Rp242,342,262,50 
2011 27,438 Rp258,228,621.30 
2012 29,655 Rp279,093,584.30 
2013 30,452 Rp286,594,430.20 
 
4. Conclusion 
This study which estimated WTP gives an insight on the potential ecotourism benefits and economic benefits for 
the ecotourism at PLP. The success of potential ecotourism at PLP in the future will depend on visitors’ WTP to the 
park. Generally, the visitors were willing to pay for the entrance fee at PLP higher than the current entrance fee 
(Rp5000). Out of 300 respondents, 68.66% were willing to pay while 31.34% were not willing to pay. The mean of 
WTP of visitors was Rp9411.35 meanwhile the results of the study also show that bid price, income level, gender 
(male) were significant factors that influenced WTP. The increase mean of WTP will help the management to 
increase the entrance fee to help and to make the development for sustainability of ecotourism in PLP.  
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